Immune modulation and apoptosis induction: two sides of the antitumoral activity of imiquimod.
Imiquimod, the first member of the imidazoquinoline family of immune response modifiers, has proven good clinical efficacy against basal cell carcinomas and actinic keratoses in several independent studies. In addition, there is recent evidence that imiquimod is also efficacious against other tumors such as cutaneous metastases of malignant melanoma or vascular tumors. Imiquimod exerts its antitumoral effect, at least in part, through binding to TLR-7 and TLR-8 on dendritic cells followed by secretion of a multitude of proinflammatory cytokines. The net result of this proinflammatory activity is a profound tumor-directed cellular immune response. However, recent experimental and clinical data indicate that imiquimod also possesses considerable direct pro-apoptotic activity against tumor cells both in vitro and in vivo. This novel mode of action appears to be independent of membrane bound death receptors, but involves caspase activation. Induction of apoptosis by imiquimod is, at least in part, presumably mediated through Bcl-2-dependent release of mitochondrial cytochrome c and subsequent activation of caspase-9. The structural analogue, resiquimod, exhibited very limited, if any, such pro-apoptotic activity, possibly due to its lacking ability to enter the cell. Bypassing molecular mechanisms of apoptosis deficiency by a topical compound may be of great utility for treating certain cutaneous tumors.